Determination of required ozone dosage in freshwater pilot recirculating aquaculture systems and ozone effect on water quality parameters by Spiliotopoulou, Aikaterini et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Jun 17, 2018
Determination of required ozone dosage in freshwater pilot recirculating aquaculture
systems and ozone effect on water quality parameters
Spiliotopoulou, Aikaterini; Rojas-Tirado, Paula Andrea; Martin, Richard; Pedersen, Lars-Flemming;
Andersen, Henrik Rasmus
Publication date:
2018
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Spiliotopoulou, A., Rojas-Tirado, P. A., Martin, R., Pedersen, L-F., & Andersen, H. R. (2018). Determination of
required ozone dosage in freshwater pilot recirculating aquaculture systems and ozone effect on water quality
parameters. Abstract from Aquaculture America 2018, Las Vegas, United States.
DETERMINATION OF REQUIRED OZONE DOSAGE IN FRESHWATER PILOT 
RECIRCULATING AND OZONE EFFECT ON WATER QUALITY PARAMETERS  
Aikaterini Spiliotopoulou*, Paula Rojas-Tirado, Richard Martin,  
Lars-Flemming Pedersen and Henrik-Rasmus Andersen 
 
Department of Environmental Engineering, Technical University of Denmark,  
Bygningstorvet 115, 2800 Kongens Lyngby, Denmark 
OxyGuard International A/S, Farum Gydevej 64, 3520 Farum, Denmark 
aispil@env.dtu.dk 
 
The water quality in intense recirculating aquaculture systems (RAS) is characterised by an 
accumulation of pollutants, potentially allowing fish pathogens to grow. Ozone has been 
implemented as a secondary water treatment technology improving water quality. Excess of 
ozone (overdosing) has detrimental effects on fish, and therefore, it is crucial to define the 
ozone demand of a specific RAS. This study aimed to develop a method to predict the ozone 
demand and to pursue a more direct approach to control the delivered ozone dosage in RASs.  
RAS water samples were collected from a pilot-scale RAS, operated as an intensive 
commercial RAS subsequently subjected to ozonation. Several ozone dosages were spiked 
repeatedly upon ozone depletion, into RAS water to investigate ozone reactivity and its lifetime 
in the specific water matrix. All samples, including the control, were measured with a 
fluorimeter to define the ozone effect on natural fluorescence degradation. The predicted 
optimal ozone dosages were then applied in side-stream to pilot-RAS systems in which trouts 
were farmed to compare if the prediction of the effect of continues ozone dosage complied with 
a RAS with constant daily feed and water exchange.  
Three ozone dosages, including a control (non-ozonated), 
were selected to be tested in pilot-RAS (Fig. 1). Prior to 
ozonation, the organic matter accumulation due to fish 
activity was monitored for 195 days and was expressed as 
fluorescence intensity (blue line; Fig.1a). The ozonation 
trials lasted seven days utilising one RAS per dosage (low, 
medium, high). The test levels ranged from 52-130 mg O3/h, 
equivalent to 10-25 g O3/kg feed. The fluorescence, 
indicative of organic matter content, was analysed over a 
period of 200 days. The highest concentration of injected 
ozone into the systems led to the highest fluorescence 
degradation (Fig. 1a). A significant decrease in bacteria load 
was observed even when the lowest ozone dosage was 
applied (Fig. 1b). 
The method applied to predict the optimal ozone dosage of 
pilot-RAS based on laboratory studies was efficient and 
fluorescence found to be a good indicator of organic matter 
removal with the potential to be the basis of a robust and 
low cost ozone dosage control. 
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Figure 1: Effect of ozone on a) humic-like 
fluorescence degradation and b) bacteria load. 
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